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Abstract 
The goal of this paper is extracting the Barrier Lake characteristics information quickly using LiDAR point cloud 
data. This research includes two keys. One is extracting the boundary information of Barrier Lake and downstream 
channel based on the point cloud data and high-resolution image data. The other one is generating DEM with point 
cloud data, and then extracting slope, aspect, profile, ridge lines and valley lines from the DEM. As the Tangjiashan 
barrier lake as the study area induced by Wenchuan earthquake in 2008, the researching content of this paper is 
extracting Tangjiashan Barrier Lake and downstream channel characteristics information using the LiDAR point 
cloud data in this area. The characteristics information contains the water boundary information and terrain 
characteristics information. The extraction result of Tangjiashan barrier lake characteristics information is more 
accurate. Meanwhile, the extraction time is not too long to meet the needs of accessing characteristics information 
quickly. Therefore, this study provides a set of complete and workable methods about extracting barrier lake 
information accurately and quickly.  
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1. Introduction 
Barrier Lake is a water-storing lake due to the valley or river blocked by landslide, debris flow or lava. 
Barrier Lake formed by the earthquake, the water level raising rapidly, the dam breaking at any time, 
causes a major security threat to the downstream. Therefore, the accurate and fast monitoring of Barrier 
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Lake is very urgent. LiDAR point cloud data has a lot of great advantages, like fast acquisition, 
penetrating vegetation to get a real surface data and reflecting the topography of river basin and the 
channel. So the point cloud data can be as a data source to access to barrier lake characteristics 
information. 
This research includes two keys. One is extracting the boundary information of Barrier Lake and 
downstream channel based on the point cloud data and high-resolution image data. The other one is 
generating DEM with point cloud data, and then extracting slope, aspect, profile, ridge lines and valley 
lines from the DEM. 
The goal of this paper is extracting the barrier lake characteristics information quickly using LiDAR 
point cloud data. As the Tangjiashan barrier lake as the study area induced by Wenchuan earthquake in 
2008, the researching content of this paper is extracting Tangjiashan Barrier Lake and downstream 
channel characteristics information using the LiDAR point cloud data in this area.  
2. The feature information extraction of Barrier Lake and downstream channel 
The characteristics information of Barrier Lake and downstream channel include water boundary 
information and terrain characteristics information. Terrain characteristics information is a set of 
mathematical parameters or indicators for quantitative expression of geomorphic features.  
2.1. The extraction of water boundary information 
The point spacing of airborne LiDAR point cloud data is generally meter level [1]. Relative to the 
common centimeter-level aerial imagery, LiDAR data spatial resolution is too low to get a precise water 
boundary [2]. This study use high-resolution image data and LiDAR point cloud data to extract water 
boundary information. Firstly, reliable water area and a rough water outline can be obtained by LiDAR 
point cloud data [3]. Then registration image data and LiDAR point cloud data and extracting more 
precise contours through high-resolution images [4], [5].  
2.2. The extraction of terrain characteristics information 
Terrain characteristics information is a set of mathematical parameters or indicators for quantitative 
expression of geomorphic features [6]. Based on the spatial structure of the surface information, the 
terrain characteristics information may be classified as micro-topography factor, macro factors and other 
factors [7]. DEM extraction is the basis of the topographic parameters extraction of point cloud data [8]. 
The core steps of the point cloud data DEM extraction are filtering and classification of point cloud data 
[9]. After establishing the complete terrain model (DEM), the terrain parameters, such as terrain slope, 
surface roughness, ridge lines, valley lines, section lines, can be extracted. 
3. The feature information extraction of Barrier Lake in Tangjiashan 
Obtaining the topographical feature information is of great significance, whether it is for disaster 
monitoring or the danger of the investigation. The weather conditions in earthquake areas are so complex. 
LiDRA technology may be overcome this shortcoming on disaster monitoring. The use of LiDAR point 
cloud data to obtain Barrier Lake feature information can provide data to support the disaster monitoring. 
3.1. Survey of study area 
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Tangjiashan is in Mianyang city in Sichuan Province. Wenchuan earthquake in 2008, Fujiang River 
flowed through Tangjiashan in Beichuan County. Due to landslides blocking the river, "Tangjiashan 
Barrier Lake" formed as to threat millions human security. 
Tangjiashan Barrier Lake is the largest Barrier Lake after the Wenchuan earthquake. The storage 
capacity is about 145 million cubic meters. The length of dam is 803 meters, maximum width is 611 
meters and the area of dam top is about 300,000 square meters. The rainwater collection area of upstream 
is 3550 square kilometers. 
3.2. The extraction of water boundary information 
The airborne LiDAR point cloud data is stored without rules. The data organizing may quickly index 
data within a specified range. Uniform grid block is an efficient data organization method. In data 
processing, each of a uniform grid sets as a processing unit. Therefore, the size of the grid is important to 
the water recognition and processing speed. The method of grid size setting is following ways. Setting the 
account of the grid point is to reach an average of n points in order to compute the average density of 
point cloud as a whole. After blocking, the number of points, the mean elevation and elevation variance 
were calculated for each block, these can be parameters for water body judgment. The LiDAR point cloud 
data show three characteristics in the water: laser points are sparse; point cloud elevations are similar; 
echo intensity is weak. According to these characteristics, LiDAR point cloud data can determine whether 
the block is water.  
Before combing image and point cloud data to extract the edge contour, image and point cloud data 
registration should be the first the method of registration is the artificial way. After completing the 
registration, the water contours can be the extracted from the image. Firstly, the image is blocked by the 
geographical coordinates of the point cloud. And then the water edge of each block should be processed. 
3.3. The extraction of the terrain parameters 
The establishment of a complete terrain model, the terrain slope, surface roughness, ridge lines, valley 
lines, section lines, and other terrain parameters can be extracted from DEM. 
The slope map of Tangjiashan extracted from DEM is shown as Figure 1(a). The slope level is divided 
into 9. The green colour represents the smallest slope area, followed by yellow, red ridge maximum slope 
region. The red areas are the most landslide-prone areas and should focus on monitoring to ensure that 
dangerous investigation at once. The aspect map extracted from DEM is shown as Figure 1(b). The aspect 
level is divided into 10. Section reflects the condition of the terrain changes along the section line. Setting 
section line at the key monitoring location, section graph can be obtained to analyze the elevation 
diversification. The section graph is shown as Figure 1(c). 
     
Fig. 1. (a) Slope map of Tangjiashan Barrier Lake; (b) Aspect map of Tangjiashan Barrier Lake; (c) Section graph of Tangjiashan 
Barrier Lake 
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4. Conclusion 
The goal of this paper is extracting the barrier lake characteristics information quickly using LiDAR 
point cloud data. As the Tangjiashan barrier lake as the study area induced by wenchuan earthquake in 
2008, the researching content of this paper is extracting Tangjiashan Barrier Lake and downstream 
channel characteristics information using the LiDAR point cloud data in this area. The characteristics 
information contains the water boundary information and terrain characteristics information. The Water 
boundary information extraction uses the point cloud data and high-resolution images. Firstly, extracting 
reliable water area, with LiDAR point cloud data, gets the water rough outline. And then registration 
image and LiDAR point cloud data, combined with high-resolution image, the more accurate water 
outlines are acquired. Terrain characteristics information extraction has two steps. One is generating 
DEM by point cloud data. The other one is extracting terrain characteristics information from DEM. The 
point cloud filtering and classification are keys of the point cloud data DEM generation.  
The extraction result of Tangjiashan barrier lake characteristics information is more accurate. 
Meanwhile, the extraction time is not too long to meet the needs of accessing characteristics information 
quickly. Therefore, this study provides a set of complete and workable methods about extracting barrier 
lake information accurately and quickly. 
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